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The Action of Nitrous Anhydride
upon 1,3 Diketones.
Wieland and Blooh 1 / found that the action of
nitrous anhydride on dibenzoyl methane produced a bisnitroso
compound.
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This bisnitroso body gives the oxime C r H r -(J- C -C -C^H,. wheno tt tt „ c ,>
warmed with dilute alcohol or wben acted NOH on, first
with alcoholic potassium hydroxide and then with dilute
sulphuric acid. The filtrate from the bisnitroso crystals
produces the hydrate C H^- C - C - C -G^H^. of diphenyl tri ketone
A u
HO OH
Prom D-nitro-dibenzoyl methane C„H -CO-CH -CO-C fiH-
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neither the bisnitroso body nor the M0 ? NO^
oxime have been prepared by means of nitrous anhydride. The
triketone, however, is easily formed by means of this reagent.
With p-anisoyl-dibenzoyl methane nitrous anhydride
gives the bisnitroso body
CH
3
0-C6H -C=0 0=C- CgH^-OCH^
HC - K o o - CH
/
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and the triketone readily, but the oxime is difficult to secure
from the bisnitroso body by the means described above. Prom
1) B. 37, 1524.

aceto-acetic ester neither the bisnitroso body, the oxime,
nor the triketone have been obtained thru the action of this
anhydride. The result of such action is the formation of acetic
acid and the oxime of glyoxylic ester
1
). CH=NOH Those
oroducts formed by the action of C00CoH f. nitrous
anhydride on malonic esters are now being studied in this
laboratory.
With benzoyl acetone this reagent readily gives
the bisnitroso body,
C H -C=0 C H -C=0 0=C-C r H r651 65, '
2 HCH + N
g
= H
g
+ H-C - ^2?2" C-H
CH -G~0 CH3 -C=0 0=C-CH3
but the oxime, by means of alcohol or by action, first with
alkali and then with dilute sulphuric acid, is not easily
obtained therefrom.
The filtrate from the bisnitroso bodies in the
cases cited above have produced triketones, but the red oily
filtrate from bisnitroso-benzoyl acetone, according to
Wieland^) is not identical with the methyl phenyl triketone
made by Sachs3 ). C 6H r,-C0-C0-C0-CH
The formation of the bisnitroso compounds is
characteristic of the action of nitrous anhydride on aromatic
bodies4 ) for example, as in the production of pseudonitrosi tes
1) A. 222, 46.
2) B. 37, 1531.
3) B. 35, 3307 —C. 1902 (2) 1108.
4) A. 320, 154- — 329, 225.
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from benzalacetone. C H -CH-CH (NO } C-0CH„
6 r, I 3 °
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On the other hand nitrous anhydride on purely aliphatic "bodies
has as yet produced no bisnitroso compounds, as in the case
of aceto-acetic ester. This nerhaps explains the inability of
p-raethoxy and p-ni tro-dibenzoyl methanes to form the bisnitroso
compounds'* )
.
That the oxime can always be obtained from the
bisnitroso body by warming with dilute alcohol^) may be explained
by the following equations.
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In like manner the oximes are formed from the bisnitroso-
3*pseudo-nitrosites ).
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The production of the oxime is characteristic of the difference
in behavior between the compounds of the aliphatic and aromatic
4
series toward nitrous anhydride") Whereas the aliphatic bodies
1) B. 37, 1524.
2) B. 37, 1524.
3; A. 329, 225.
4) A. 328, 154—329, 225.—C. 1903(1)494, 996, 1012.
C. 1904 (1) or>.
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have given no oxirae with nitrous anhydride, without the use of
something besides a solvent, by means of the aromatic
compounds the oximes are often obtained. On mixed bodies,
however, as benzoyl acetone and p-anisoyl-dibenzoyl methane
CH O-C-H -CO-CH -CO-C^Hr they have been made only with
difficulty 1 ).
The transformation of the oxime into the triketone
by means of nitrous anhydride ) is in accordance with the
following equation.
R-C=0 R-C-0
2 C=N0H + No0„ -2 C=0+2 Ho + 2 Np
R-C=0 R-C-0 •
The changing of nitroso camphor into the diketone gives rise
to a similar equation'
C-^0 C=0
/' /
2 CoH,„ \' '+ H O.N = 2 C QH \» +2 Ho + 2 No8 1A NC=N0H 2 2 3 8 1*Vq 2 2
Experimental Part.
Benzoyl acetone is prepared according to
4Clasien ). Nitrous anhydride is passed thru 50cc. of absolute
ether containing 5 grs. of benzoyl acetone. CgH^-CO-CHp-CO-CH^
After five minutes, the gas being passed at a fairly rapid rate,
white granular crystals melting at 6r>° are formed. This is
apparently the bisnitroso body. The solution becomes light
gree, then opaque. Upon stopping the action of the gas these
crystals are either filtered off or the whole mass is allowed
1) B. 37, 1T>26.
2) B. 37, 1527.
3) B. 22, 5^0.
4) A. 291, 51.

to stand over night.
On filtering off the bisnitroso compound the filtrate
is caught in a flask immersed in a freezing mixture, and then
placed in a desiccator for evaporation at low temperature.
The bisnitroso body is stable only if thoroly washed md dried;
otherwise it changes to a yellow oil in which crystals sometime
appear. Heating the bisnitroso body in a test tube gives the
odor of prussic acid and a red oil.
The evaporation of the excess ether and nitrous gas
from the green filtrate always yields the same red oil. The
action of alcoholic potassium hydroxide in the cold on this
red oil gives a yellow salt, insoluble in absolute alcohol, but
readily soluble in water. The distillation of this oil under
diminished pressure results mostly in decomposition. At 1^0°
and 40 mm. pressure a few drops of a red oil crystallizing in
the condenser are obtained. These few crystals appear to a^t
like those of the methyl phenyl triketone hydrate obtained
according to Sachs and Barschall 1 ; C H -C0-C (OH )_ -C0-CH.
° 6 5 2 o
Whe + her the two are identical is yet to be proved.
If the mixture is allowed to stand over night before
filtering about half of the bisnitroso crystals will disappear.
The yellow, brown oil remaining by sodium carbonate is turned
into a deep red oil possessing a powerful -penetrating odor.
This red oil is soluble in chloroform, ether, absolute alcohol
,
and benzol, but insoluble in water.
1) C. 1902 (?) 1108.
Laboratory of Organic Chemistry, John J. Miller.
June 1, 1909.



